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Abstract: Exposure to second-hand smoke (SHS) in the home is largely associated with socio-economic
disadvantage. Disadvantaged parents face specific challenges creating a smoke-free home, often
caring for children in accommodation without access to outdoor garden space. Existing smoke-free
home interventions largely fail to accommodate these constraints. Innovative approaches are
required to address this inequality. In this two-phase study, we engaged with parents living in
disadvantaged areas of Edinburgh, Scotland, to explore tailored approaches to creating a smoke-free
home and develop and pilot-test an intervention based on their views and preferences. In Phase
1, qualitative interviews with 17 parents recruited from Early Years Centres explored alternative
approaches to smoke-free home interventions. In Phase 2, an intervention based on parents’ views
and preferences was pilot-tested with parents recruited through Early Years and Family Nurse
Partnership centres. Seventeen parents took part in an interview to share their views/experiences of
the intervention. Data from both study phases were thematically analysed. Phase 1 findings suggested
that parents associated nicotine replacement therapy (NRT) with quit attempts but supported the
idea of NRT use for temporary abstinence to create a smoke-free home, viewing this as a safer
option than using e-cigarettes indoors. In Phase 2, 54 parents expressed an interest in accessing
NRT to create a smoke-free home, 32 discussed NRT product choice during a home visit from
a smoking adviser, and 20 collected their free NRT prescription from the pharmacy. NRT was
used for up to 12 weeks in the home, with ongoing advice available from pharmacy staff. During
qualitative interviews (n = 17), parents self-reported successfully creating a smoke-free home, quitting
smoking, and reduced cigarette consumption, often exceeding their expectations regarding changes
made. The intervention was acceptable to parents, but the multi-step process used to access NRT
was cumbersome. Some participants were lost to this process. Parents living in disadvantaged
circumstances may benefit from access to NRT for temporary abstinence in the home to assist them to
protect their children from SHS exposure. Further research using a more streamlined approach to
NRT access is required to determine the feasibility and cost-effectiveness of this approach.
Keywords: smoke-free home; nicotine-replacement therapy; tobacco smoke pollution; child; parents;
qualitative research; vulnerable populations; pharmacies; public health
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1. Introduction
The harmful effects associated with children’s exposure to second-hand smoke (SHS) are well
established [1,2]. Enabling parents to create a smoke-free home is key to the global reduction in
children’s exposure to SHS. Recent work has shown that smokers who introduce smoke-free home rules
are more likely to quit in the following six months [3,4]. Furthermore, children who live with smoking
parents are more likely to become adult smokers themselves [5], but there is marginal evidence of an
association of home smoking restrictions with reduced adolescent smoking behaviours [6].
Smoking in the home has increasingly become an inequalities issue, reflecting the significant
challenges that disadvantaged parents face in creating a smoke-free home, particularly when sole
caring for young children in accommodation with limited/no access to suitable and safe outdoor
space, or ready access to outdoor space to smoke which enables parents to still monitor the safety
of children who remain indoors. These challenges all constrain opportunities to smoke outside [7,8].
In Scotland, this is reflected in recent Scottish Health Survey (SHeS) data [9] published after the Scottish
Government’s 2014 “Take it Right Outside” campaign [10], which aimed to raise awareness of the
risks of smoking in the home. Data showed that the proportion of children exposed to second-hand
smoke in their own home decreased from 12% to 6% in 2015, and it has remained in the range of 6–7%
since [11]. However, analysis of the 2015 SHeS data highlights a clear social inequality in children’s
exposure to SHS, with 12% of children exposed to SHS at home in the most deprived areas of Scotland,
compared to less than 1% of children living in Scotland’s most affluent areas [12].
Despite reporting a high motivation to protect their children from SHS in the home, parents’
opportunities to act on health messages are often constrained by their domestic circumstances [13,14].
A range of interventions have been developed to promote smoke-free homes, for example using
counselling approaches, feedback of a biological measure of children’s SHS exposure, school-based
strategies, and educational materials. However, reviews of interventions to reduce SHS in
households with children have concluded that there is insufficient evidence to recommend any
specific approach [15,16].
Research and policy initiatives need to better acknowledge and accommodate the precarious and
complex nature of vulnerable, disadvantaged parents’ lives and living conditions that make creating
smoke-free homes difficult, to ensure that parents’ sense of hope, self-efficacy, and well-being are
not compromised. On this basis, it has been suggested that temporary use of e-cigarettes or nicotine
replacement therapy (NRT) could be offered to support parents who feel unable to quit and who
struggle to create a smoke-free home, as refraining from smoking around children would reduce SHS
exposure [14].
The National Institute for Health and Care Excellence (NICE) Harm Reduction Guidance [17]
has identified the role of NRT for use in support of refraining from smoking temporarily (referred to
from this point onwards as “temporary abstinence”) as a research gap. In Scotland, Health Scotland’s
Harm Reduction Addendum [18] recommends that cessation services should advocate NRT for
smokers for temporary abstinence to avoid exposing others to SHS, when smoking outside may be
challenging. One qualitative study [19] asked disadvantaged caregivers their views on NRT to achieve
temporary abstinence in the home. Most perceived NRT as being for personal reduction/cessation
goals, and few linked the concept of NRT to temporary abstinence in the home, possibly reflecting
a lack of knowledge about the health risks to children of SHS exposure. A more recent study
supported caregivers in deprived communities in Nottingham to reduce their children’s SHS exposure
through a 12-week intervention of behavioural support, NRT for temporary abstinence (provided
by a specialist smoke-free home adviser through home visits) and feedback on SHS exposure levels
using air quality monitoring [20]. Recruitment was labour intensive, but otherwise, this intervention
was feasible and acceptable in supporting caregivers (n = 12) to reduce child SHS exposure levels.
When intervention effectiveness was tested in a randomised controlled trial (RCT) (n = 205), significant
decreases were found in SHS concentrations and cigarettes smoked in the home for the intervention
group compared to a “usual care” group [21]. Cost-effectiveness was also demonstrated [22]. However,
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the specific effects of NRT for temporary abstinence remain unclear, based on the findings from this
multi-component intervention.
Compared to the effects of SHS exposure, much less is known about the second-hand effects
of e-cigarettes, and there is a lack of knowledge on the potential adverse health consequences to
children and adults exposed to second-hand e-cigarette aerosols in the home [23]. Few studies have
explored the use of e-cigarettes and their potential to reduce SHS related harms for children in the home.
One recent study conducted in Scotland with 17 disadvantaged parents living in Edinburgh suggested
that e-cigarettes were seen as potentially valuable in helping to protect children from SHS in the home
when ability to smoke outside was constrained. However, parents raised concerns about e-cigarette
safety, in particular related to child exposure to second-hand vapour, and concerns regarding their
children playing with e-cigarettes in the home, which for some meant they would not consider using
an e-cigarette in their home. Some parents raised concerns that using an e-cigarette in the home would
expose children to the risk of a parental “smoking” role model, which participants recognised had
been a contributory factor to them becoming smokers themselves [24].
Additional research is required on potential harm reduction options to enable health professionals
to advise and support disadvantaged parents in making informed decisions on better protecting
their children from SHS exposure in the home. In addition, approaches are required that not only
acknowledge the limited opportunities that many disadvantaged parents have to take their smoking
outside but provide a practical means to potentially overcome these circumstantial limitations.
On this basis, the aims of this two phase study were to:
1. Explore disadvantaged parents’ views and preferences regarding harm reduction approaches to
creating a smoke-free home (Phase 1).
2. Pilot-test a smoke-free home intervention based on parents’ preferences to use NRT to create a
smoke-free home (Phase 2).
2. Materials and Methods
2.1. Phase 1 Methods
Parents were recruited through pre-arranged visits to four early years centres (EYCs) located
in disadvantaged areas of Edinburgh, as categorised by the Scottish Index of Multiple Deprivation
(SIMD) [25]. Parents are referred to EYCs by social services when considered vulnerable, often as
a result of mental health challenges, drug or alcohol dependency issues, and/or family breakdown.
In these circumstances, they receive free childcare and ongoing support from EYC staff and other
agencies to improve their wellbeing and make positive health choices for their families.
Twenty parents, all of whom smoked, were provided with information sheets about the study,
and eighteen expressed an interest in taking part in a face to face interview with one of the authors
(RO), providing written informed consent to take part. Seventeen interviews were conducted within
a designated private room in each EYC. One participant was uncontactable when the researcher
attempted to schedule their interview.
The semi-structured interviews were audio-recorded with participant consent and lasted
approximately 45 min. The topic guide covered: smoking history and previous quit attempts,
current home smoking behaviours, previous experiences/use of NRT, and the appeal and applicability
of using e-cigarettes and NRT for temporary abstinence to create a smoke-free home. Participants
received a £15 supermarket voucher of their choice as a gesture of thanks for their time. Individual
qualitative interviews and focus groups were also conducted with health and social care practitioners
(e.g., GPs, pharmacists, health visitor, and EYC staff) (n = 15) and policy and practice leads with an
SHS remit (n = 5) to ascertain their views on whether e-cigarettes and NRT are viable tools for reducing
SHS in the home. These findings will be published separately.
Data collection and thematic analysis were conducted in parallel. The research team judged
that they had reached data saturation, with no new themes generated, after 15 parent interviews,
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but the two additional interviews were conducted to affirm this. Interviews were transcribed verbatim,
and transcripts were read and re-read to generate initial themes in line with Braun and Clarke’s [26]
approach to thematic analysis, which is characterised by its flexible and iterative method for identifying,
analysing, and reporting patterns as themes within the qualitative data. Two authors (RO, NRD)
independently read each transcript, paying particular attention to the ways in which parents spoke
about e-cigarettes and NRT, and how this related to smoking in the home. Discrepancies regarding
theme or interpretation were discussed and resolved by these authors during a final comparative
analysis, which focused specifically on parents’ views on e-cigarettes and NRT.
2.2. Phase 2 Methods
We aimed to recruit up to 20 disadvantaged parents who smoke and live in disadvantaged areas
of Edinburgh and the Lothians, as categorised by the SIMD [24]. This number of participants was
selected in order to include a diverse range of environments and personal contexts, whilst enabling
data collection and analysis in the time available. Parents were recruited from EYCs and the Family
Nurse Partnership (FNP). The FNP is a home visiting service for first time young mothers living in
disadvantaged areas, who have a child under the age of 2 years. These mothers often live with other
adult family members/partners, who the FNP also support. Recent data [27] suggest that on entry to
FNP, 63% of mothers were perceived by their FNP nurse to have anxiety or other mental health issues,
and 60% were living on low incomes. Edinburgh-based FNP data suggest that 62% of clients report
smoking at some point during their pregnancy, and of these clients, 69% currently smoke [28].
Individuals were eligible to take part if they (1) smoked in the home, (2) cared for one or more
children aged 5 years or under, at least once a week in the home. Exclusion criteria included individuals
who were (1) currently pregnant or breastfeeding or (2) taking Warfarin, Clozapine, Theophylline,
or Aminophylline, as NRT use in combination with any of these medications would require close
monitoring from their GP. The study design is outlined in Figure 1:
EYC and FNP staff were contacted directly by the researchers in the first instance with information
about the study. With agreement from EYC staff, two researchers (RO and NRD) visited to speak with
parents about the study, providing them with information sheets and contact details for any follow-up
questions or to register their interest in participating. The researchers also clarified that the focus of the
study was on supporting parents to use NRT to create a smoke-free home, which was important as NRT
is usually associated with quitting smoking. The study’s National Health Service (NHS) adviser (LS)
then contacted each individual to arrange a suitable time to visit them either at home or at their EYC,
to discuss study participation, obtain informed consent, and discuss NRT product choice. In the case of
FNP clients, staff spoke with them about the study, at their discretion, during routine home visits, and a
follow-up home visit with the NHS adviser was then scheduled with the parents who indicated an
interest in taking part. With informed consent, parents were provided with an NRT recommendation
letter to take to their local participating pharmacy, so that NRT for temporary abstinence in the home
could be prescribed for up to 12 weeks.
Participants were asked to nominate the local pharmacy that they currently used, and any other
nearby pharmacy that they were able to visit in case their first choice pharmacy was unable to participate
in the study. The researchers then made contact with pharmacy managers to discuss their participation
and the protocol for prescribing and dispensing NRT products for temporary abstinence in the home.
Study information sheets were shared with pharmacy staff, who completed NRT product tracker sheets
when individuals were prescribed NRT so that product type and quantity prescribed were logged.
Qualitative interviews were conducted with parents to capture their perspectives and experiences
of taking part in the pilot intervention. Interviews with parents took place once they had stopped using
NRT for temporary abstinence, up to 12 weeks after their initial pharmacy prescription. Parents were
also invited to take part in an interview if they had (a) decided against trying NRT after it had been
prescribed; (b) stopped using the NRT product before the prescription period ended; or (c) quit smoking
before the end of the prescription period. The topic guide covered: participant background, smoking
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history, household structure, home smoking patterns pre and post NRT use, experiences of engaging
with the NHS adviser and pharmacy staff, and the acceptability of the intervention as a whole. At the
end of each interview, participants were offered a £15 supermarket voucher of their choice as a gesture
of thanks for taking part. Individual qualitative interviews (n = 7) were also conducted with FNP and
pharmacy staff, and with the NHS adviser to ascertain their views on the feasibility and acceptability
of this approach. These findings will be published separately. All interviews were digitally recorded
with participant consent and transcribed verbatim for in-depth analysis. Data collection and analysis
took place concurrently, and data were analysed thematically using the approach already outlined
within the Phase 1 Methods Section.
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3. Results
In the Phase 1 and Phase 2 results that follow, parents’ names are presented as pseudonyms
throughout to protect their anonymity.
3.1. Phase 1 Results
Our sample consisted of 16 mothers and one father, whose ages ranged between 20 and
45 years of age. All of the mothers interviewed were unemployed, and the father worked part-time.
Thirteen participants were separated, and four lived with their partner. All participants had at least
one child aged five years or under. Five participants reported that they lived in a smoke-free home,
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and 12 restricted home smoking to specific rooms (for example, the living room and/or the kitchen)
to try to reduce child exposure to SHS in the home. In the illustrative quotes that follow, parents’
pseudonyms are presented alongside their home smoking status.
3.1.1. Parents’ Views on Using e-Cigarettes to Create a Smoke-free Home
Although a few parents expressed initial enthusiasm for using e-cigarettes to create a smoke-free
home, most parents raised specific concerns regarding the perceived safety of e-cigarette use around
children, in particular related to children’s exposure to second-hand aerosols from e-cigarette use
indoors (Figure 2, quote 1).Int. J. Environ. Res. Public Health 2020, 17, x 7 of 15 
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Some parents had already established e-cigarette home-smoking rules for this reason and sent visitors
to the home outside to “smoke” them on this basis (Figure 2, quote 2). Parents also raised concerns about
the potential appeal of e-cigarettes to children, based largely on product design, which could encourage
children to pick them up and explore them if they were left lying around (Figure 2, quote 3). In addition,
some parents spoke of the challenges they might face in affording what they perceived to be a good
quality, reliable e-cigarette device and accessories in the first instance, which was seen as another barrier
to using them for temporary abstinence to create a smoke-free home (Figure 2, quote 4).
3.1.2. Parents’ Views on Using NRT to Create a Smoke-Free Home
Parents associated NRT specifically with quit attempts, and several had used patches, gum,
and/or lozenges previously to assist with stopping smoking. However, parents were generally positive
about the potential use of NRT products for temporary abstinence in the home (Figure 2, quote 5).
Parents who had unsuccessfully used NRT products to support a previous quit attempt were also open
to using NRT for temporary abstinence and were not put off by their previous experiences, given the
range of NRT products available for use (Figure 2, quote 6). In particular, the NRT inhalator was
viewed positively by some parents as it enabled the hand to mouth actions associated with smoking,
but without any SHS exposure in the home, or the second-hand aerosols associated with e-cigarette
use (Figure 2, quote 7). Only one participant raised concerns regarding the financial cost associated
with NRT use, specifically related to quitting in the first instance. However, in relation to the use of
NRT for temporary abstinence to create a smoke-free home, they suggested that they might be willing
to pay for NRT depending on the cost (Figure 2, quote 8).
Several issues became clear as a result of these interviews. Firstly, our findings reinforced the need
to find workable solutions for parents living in disadvantaged circumstances, who were keen to explore
new options and wanted to adequately protect their children from SHS exposure in the home. Secondly,
whilst parents were initially receptive to the use of e-cigarettes for temporary abstinence, they identified
several potential barriers associated with using them to create a smoke-free home, most notably related to
the perceived safety of use around children in the home. These findings support previous research already
outlined exploring the notional use of e-cigarettes to create a smoke-free home [24]. Concerns based on
emerging evidence have recently been published, suggesting ways in which e-cigarettes could introduce
health-related risks in relation to early-life exposures, including in instances where parents wrongly perceive
that e-cigarettes do not produce second-hand aerosols, and given that nicotine from e-cigarettes can deposit
in low amounts on surfaces, suggesting risks to children associated with third-hand smoke exposure [29].
On this basis, we recognised that there was limited value in developing an intervention that introduced
e-cigarettes as a potential solution to creating a smoke-free home. The use of NRT products for temporary
abstinence in the home, on the other hand, was viewed as having the potential to provide a tailored solution
for parents/carers living in disadvantaged areas given their specific challenges associated with creating a
smoke-free home. On this basis, in Phase 2, our intervention explored whether NRT provision for use in the
home supported parents to better protect children from SHS in socioeconomically disadvantaged homes.
3.2. Phase 2 Results
Fifty-four parents expressed an interest in taking part in the study; 32 met with the NHS adviser;
and 20 were prescribed NRT. Five participants who showed an initial interest in the study did not meet
the study inclusion criteria. Additional barriers to participation included moving out of the area and
the onset of stressful life events.
Seventeen parents (15 who were prescribed NRT, and two who chose not to visit their local
pharmacy to access their free NRT supply) took part in a face to face qualitative interview to explore
their experiences of taking part in the study. This included two sets of paired interviews, conducted at
the participants’ request. Three participants who had collected their NRT prescription were lost to
follow-up. Changes in numbers of cigarettes smoked and/or smoking location were evident in most
participants’ accounts, as outlined in Table 1.
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Table 1. Nicotine replacement therapy (NRT) uptake and home-smoking rules pre and post 12 week NRT period.
Participant/Pseudonym NRT Product Prescribed
Reported No. of Cigarettes Smoked Per day Home-Smoking Rules
Pre-Intervention Post-Intervention Pre-Intervention Post-Intervention
12—Lorraine Gum 20+ 5–10 Bathroom Bathroom
15—Kayla Gum 10 4–5 Hallway Smoke-free home
16—Cara Gum 2–3 (roll ups) 0 At the front door, door open Quit smoking
2—Helen Inhalator 8–9 (roll-ups) 8–9 (roll ups) Kitchen/living room Kitchen/living room
4—Ailsa Inhalator 20 10 Kitchen Smoke-free home
5—Cath Inhalator 15–20 10–15 Kitchen Kitchen
7—Karen Inhalator 20 2
Unrestricted smoking in the home when no
children present. Bedroom and kitchen
when children present
Smoke-free home
10—Michelle Inhalator 10 5–6 Balcony, lounge occasionally Balcony, loungeoccasionally
3—Kelly Lozenges 20 (roll ups) 6 (roll ups) Bathroom, laundry room Smoke-free home
17—Jamie Lozenges 8–9 (roll ups) 0 At the front door, door open Quit smoking
9—Aileen Inhalator, then switchedto lozenges 40 20 Lounge (when children in bed) or kitchen Kitchen
1—Jodie Mouth spray 30–40 10–15 At the front door, door open At the front door, dooropen
11—Marie Mouth spray 20+ 10–15 Bedroom, or in lounge when kids asleep Smoke-free home
6—Terri Gum, then mouth spray 15 10 Bedroom and Kitchen Kitchen and outdoors
8—Yvonne Lozenges, then switchedto mouth spray 15–20 10–15 In the kitchen or at the front door, door open Smoke-free home
13—Sophie Did not visit pharmacy 15 15 At the back door or in the kitchen if raining
14—Courteney Did not visit pharmacy 15 15 At the back door, with the door open sometimes
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Two participants did not collect their NRT prescription, citing previous negative interactions with
pharmacy staff as a barrier to participation. One participant reported no change to their smoking
practices. Two reported quitting smoking after NRT use, six reported creating a smoke-free home,
and 12 reported reduced cigarette consumption, in some cases by 50% or more. In the illustrative
quotes that follow, parents’ pseudonyms are presented alongside any reported changes made to their
smoking behaviour after NRT use for temporary abstinence in the home.
3.2.1. Acceptability and Feasibility of NRT Use for Temporary Abstinence to Create a
Smoke-Free Home
Some participants spoke of ways in which they had successfully broken existing smoking habits
to accommodate NRT use in the home for temporary abstinence, in particular related to their first
cigarette of the day (Figure 3, quote 1).
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Participants also spoke of needing time and willpower to use and maintain use of NRT products,
which helped them to go on to establish new home smoking behaviours (Figure 3, quote 2). During this
initial transition period, some participants switched NRT product in discussion with pharmacy staff,
recognising that their first choice product did not suit them (Figure 3, quote 3). However, one participant
did not recall knowing that they could switch NRT product if they found their initial choice unsuitable.
Int. J. Environ. Res. Public Health 2020, 17, 7305 10 of 14
Unable to maintain NRT use with a product they considered to be suboptimal, they made no subsequent
changes to their home smoking behaviour.
There were some challenges associated with collecting NRT prescriptions from pharmacies,
which sometimes hindered successful access to NRT. These included the impracticalities and
inconvenience associated with what was perceived to be long waiting times, and the lack of privacy
that open pharmacy consultations entailed. Poor existing relationships between participants and
pharmacy staff also served as a barrier, as was the case for two participants, who were distant relatives,
who reported having negative interactions with pharmacy staff in the past (Figure 3, quote 4). These
findings are presented and discussed elsewhere [30]. However, in most cases, participants reported
more positive, supportive interactions with pharmacy staff.
3.2.2. Unanticipated Benefits Associated with NRT Use
Participants reported a number of unintended positive consequences associated with NRT use for
temporary abstinence in the home, including financial savings, and the ability to spend more time with
their children (Figure 3, quotes 5 and 6). Several participants suggested they were put off from trying
to make smoking behaviour changes when the stated end goal for health professionals was complete
cessation (Figure 3, quote 7). However, participants often exceeded their own expectations of their
ability to make smoking behaviour changes using NRT for temporary abstinence indoors, needing
minimal or no support from EYC and FNP staff, and sometimes this gave them new-found confidence
to believe that they might quit smoking altogether. In part, their exceeding of expectations may have
been because of the initial focus on creating a smoke-free home, which might at this stage feel like a
more attainable goal for some parents than quitting smoking.
4. Discussion
The findings of this two-phase study suggested that providing disadvantaged parents with free
NRT for temporary abstinence in the home was both feasible and acceptable, supporting them to
reduce children’s exposure to SHS in the home through the creation of a smoke-free home, via reduced
smoking consumption, and in a minority of cases, as a result of quitting smoking. Parents often
exceeded their own expectations of their ability to change their smoking behaviours, with minimal
or no support from EYC/FNP staff. They also reported unanticipated benefits associated with home
smoking behaviour changes, including more time spent with children, financial savings related to
reduced smoking, and a newfound belief that they may be able to quit altogether.
However, the multi-step process used to access NRT was cumbersome, and some participants
were lost during this process; only 20 of the 54 participants who expressed an interest in taking part
went on to obtain their NRT prescription. Retention rates could be improved by streamlining this
process so that parents discuss NRT product choice with their local community pharmacy from the
outset, eliminating the need for a specific home visit by a trained adviser. This approach could be more
appealing and less burdensome to participants, and it aligns well with recent calls to improve the use of
community pharmacists as the first port of call for health-related advice [31]. Pharmacists have existing
expertise and experience of providing NRT advice (in relation to smoking cessation), and adapting
service provision to use of telephone consultations, for example, could overcome the challenges
observed in this study associated with open pharmacy discussions. In Scotland, telephone and video
consultations are already being used as alternative approaches to face-to-face consultations in some
instances, including most recently to reduce exposure risks associated with the Covid-19 pandemic.
As community pharmacies are freely accessible to communities, involving local pharmacy staff directly
in discussion with parents about NRT product choice could be more practical and sustainable in the
longer-term. In Scotland, there are over twice as many pharmacies in the most deprived areas as
in the least deprived areas [32], and they also deliver smoking cessation services so would be well
placed to support parents. Supportive encouragement in non-judgemental environments is key to
support parents to create a smoke-free home without perpetuating stigma [30]. To our knowledge,
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engaging community pharmacies more directly in providing NRT for temporary abstinence to create a
smoke-free home has yet to be explored, and this approach warrants further research.
Previous research [20] has suggested that smoke-free homes research is labour intensive, and that
only a small proportion of potential participants report smoking in the home to begin with. Initially,
our recruitment experience supported this suggestion, with parents often stating that they did not
smoke in the home, which was sometimes contrary to EYC and FNP staff perceptions of their home
smoking behaviour. In an attempt to overcome this, and recognising the potential guilt and stigma
often associated with smoking in the home as a parent [14], recruitment questions were adapted from
“Do you ever smoke in the home?” to “Are there ever times you find it difficult to keep your smoking
outside of the home, such as at night time, during bad weather or when your child is unwell?” This
strategy led to more open initial interactions with parents, who may have perceived this to be a less
judgemental approach. Future research could adopt a similar strategy during recruitment to ensure
that potential participants are not further stigmatised for their home smoking behaviour or alienated
from potential sources of support, especially given that parents generally strive to do the best they can,
in often challenging circumstances [7].
A few participants informally shared their NRT with their partner at home, during the course of the
study. Whilst this was not formally encouraged, this approach fits with recent calls for future smoke-free
home interventions to be delivered at household level, rather than being largely mother-led [33,34].
Developing smoke-free home interventions that work with men, women, and other family members
on an equal basis could better frame household smoking as a collective responsibility, and so take
the pressure off women as mothers and wives to persuade others to take their smoking outside [13].
The use of NRT for temporary abstinence in the home could represent one means of developing a
household level smoke-free home intervention in the future.
There were a number of limitations to our study. Interviews were only conducted with two
participants who did not visit their local pharmacy to obtain their NRT prescription in Phase 2,
so little is known about the barriers to accessing NRT in this context, although findings suggest
that positive relationships with pharmacy staff are key. The positive accounts of parents who were
interviewed may have been influenced by social desirability, although their outcomes were often
informally validated by EYC/FNP workers. However, measuring home SHS levels (e.g., using devices
to measure fine particulate matter (PM2.5)) as a well-established proxy measurement for SHS in
indoor air [35] at baseline and follow-up would provide an objective measure of smoke-free home
success in future. Introducing a follow-up component would also enable verification of longer-term
behavioural outcomes, which would be valuable given that recent work has shown that smokers
who introduce smoke-free home rules are more likely to quit in the following six months [3,4].
In addition, whilst parents were given access to a free 12-week supply of NRT, they generally only
visited the pharmacy 2–3 times, suggesting that this could be a lower cost approach than anticipated.
An assessment of the cost effectiveness of this approach is therefore required.
A particular strength of this study over previous work was that it not only acknowledged the
limited opportunities that disadvantaged parents have to take their smoking outside, but the study
also provided a practical means to potentially overcome these limitations, through access to free NRT
for temporary abstinence in the home. This approach, which was developed as a direct response
to the views and opinions of parents who were interviewed in our Phase 1 study, also built on the
notion that parents are motivated to protect their children from SHS in the home and doing their best
as parents in difficult circumstances. It has been suggested that there is currently an overreliance on
strategies which focus on negative reinforcement, specifically in relation to attempts to change smoking
norms and increase smoke-free public spaces [36]. We argue that the same applies to smoke-free home
interventions, which are usually targeted at mothers living in disadvantage [7,12], and often focus on
highlighting the harms associated with childhood exposure to SHS in the home, and the need to take
smoking outside, without providing a viable solution to enable this change.
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5. Conclusions
The findings of this two-phase study emphasise the need for tailored approaches to smoke-free
home interventions that acknowledge the limited opportunities that parents living in disadvantaged
communities have to take their smoking outside. The use of free NRT for temporary abstinence in the
home could provide a potential solution to the complex challenges that disadvantaged parents face in
trying to create a smoke-free home. Parents considered this approach both feasible and acceptable,
and it supported them to reduce their children’s exposure to SHS in the home, through creation of a
smoke-free home, via reduced cigarette smoking, and in a minority of cases, as a result of quitting
smoking. As community pharmacies are more often located in disadvantaged communities and are
freely accessible, involving them in the delivery of this intervention could be practical and sustainable
in the longer term. Further research is required, incorporating a more streamlined approach to NRT
access, to test the feasibility and cost-effectiveness of this approach.
Author Contributions: Conceptualization, R.O’.D.; C.L.; A.F. and N.R.-D.; formal analysis, R.O’.D.; G.L. and
N.R.-D.; funding acquisition, N.R.-D. and R.O’.D.; investigation, R.O’.D.; L.S.; G.D.T. and N.R.-D.; methodology,
R.O’.D.; G.L.; C.L.; G.D.T.; G.A. and N.R.-D.; supervision, R.O’.D.; C.L. and N.R.-D.; writing—original draft,
R.O’.D.; writing—review and editing, R.O’.D.; G.L.; G.D.T. and N.R.-D. All authors have read and agreed to the
published version of the manuscript.
Funding: This research was funded by Edinburgh and Lothian Health Foundation, grant number R45604; and the
Scottish Government, Grant number R45510. The APC was funded by The University of Stirling.
Acknowledgments: We would like to thank all the parents, health and social care professionals, and pharmacy
staff who participated in this study. We are grateful to our colleague Professor Kate Hunt for comments on a draft
of this manuscript.
Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.
References
1. Royal College of Physicians of London; Tobacco Advisory Group. Royal College of Physicians Passive Smoking
and Children: A Report; RCP: London, UK, 2010.
2. US Surgeon General. The Health Consequences of Involuntary Exposure to Tobacco Smoke: A Report of Surgeon
General; US DHHS: Atlanta, GA, USA, 2006.
3. Haardörfer, R.; Kreuter, M.; Berg, C.J.; Escoffery, C.; Bundy, Ł.T.; Hovell, M.; Mullen, P.D.; Williams, R.;
Kegler, M.C. Cessation and reduction in smoking behavior: Impact of creating a smoke-free home on smokers.
Health Educ. Res. 2018, 33, 256–259. [CrossRef] [PubMed]
4. Vijayaraghavan, M.; Messer, K.; White, M.M.; Pierce, J.P. The effectiveness of cigarette price and smoke-free
homes on low-income smokers in the United States. Am. J. Public Health 2013, 103, 2276–2283. [CrossRef]
[PubMed]
5. Leonardi-Bee, J.; Jere, M.; Britton, J. Exposure to parental and sibling smoking and the risk of smoking uptake
in childhood and adolescence: A systematic review and meta-analysis. Thorax 2011, 66, 847–855. [CrossRef]
[PubMed]
6. Emory, K.; Saquib, N.; Gilpin, E.A.; Pierce, J.P. The association between home smoking restrictions and youth
smoking behaviour: A review. Tob. Control 2010, 19, 495–506. [CrossRef]
7. Passey, M.E.; Longman, J.M.; Robinson, J.; Wiggers, J.; Jones, L.L. Smoke-free homes: What are the barriers,
motivators and enablers? A qualitative systematic review and thematic synthesis. BMJ Open 2016, 6, e010260.
[CrossRef]
8. Rowa-Dewar, N.; Lumsdaine, C.; Amos, A. Protecting children from smoke exposure in disadvantaged
homes. Nicotine Tob. Res. 2015, 17, 496–501. [CrossRef]
9. Scottish Government. The Scottish Health Survey 2016: Volume 1: Main Report. 2017. Available
online: https://www.gov.scot/publications/scottish-health-survey-2016-volume-1-main-report/ (accessed on
17 August 2020).
10. Scottish Government. Campaign Urges Smokers to ‘Take It Right Outside’. 2014. Available online:
https://news.gov.scot/news/campaign-urges-smokers-to-take-it-right-outside (accessed on 17 August 2020).
Int. J. Environ. Res. Public Health 2020, 17, 7305 13 of 14




health-survey-2019-edition-volume-1-main-report.pdf (accessed on 6 October 2020).
12. Amos, A. Children’s Exposure to SHS in the Home in Scotland- What Do National Surveys Tell Us? 2015.
Available online: https://smokefreehomes.weebly.com/uploads/4/6/8/1/46815415/amanda_sfhn_presentation.
pdf (accessed on 6 October 2020).
13. O’Donnell, R.; Amos, A.; Turner, S.W.; Adams, L.; Henderson, T.; Lyttle, S.; Mitchell, S.; Semple, S. ‘They
only smoke in the house when I’m not in’: Understanding the limited effectiveness of a smoke-free homes
intervention. J. Public Health 2020, fdaa042. Available online: https://academic.oup.com/jpubhealth/advance-
article/doi/10.1093/pubmed/fdaa042/5823909 (accessed on 17 August 2020). [CrossRef]
14. Rowa-Dewar, N.; Amos, A. Disadvantaged parents’ engagement with national secondhand smoke in the
home mass media campaign: A qualitative study. Int. J. Environ. Res. Public Health 2016, 13, 901. [CrossRef]
15. Behbod, B.; Sharma, M.; Baxi, R.; Roseby, R.; Webster, P. Family and carer smoking control programmes
for reducing children’s exposure to environmental tobacco smoke. Cochrane Database Syst. Rev. 2018,
1, CD001746. [CrossRef]
16. Rosen, L.J.; Myers, V.; Winickoff, J.P.; Knott, J. Effectiveness of interventions to reduce tobacco smoke pollution
in homes: A systematic review and meta-analysis. Int. J. Environ. Res. Public Health 2015, 12, 16043–16059.
[CrossRef]
17. Smoking: Harm Reduction. NICE Guideline. [PH45]. 2013. Available online: https://www.nice.org.uk/
guidance/ph45 (accessed on 17 August 2020).
18. NHS Health Scotland. A Guide to Smoking Cessation in Scotland 2010. Available online: http:
//www.healthscotland.scot/media/1094/5062_guide-to-smoking-cessation-hr-addendum-cr.pdf (accessed on
17 August 2020). Addendum on Tobacco Harm Reduction 2014.
19. Atkinson, O.; Coleman, T.; McNeill, A.; Lewis, S.; Jones, L.L. The role of nicotine replacement therapy for
temporary abstinence in the home to protect children from environmental tobacco smoke exposure: A
qualitative study with disadvantaged smokers. BMC Public Health 2013, 13, 262. [CrossRef] [PubMed]
20. Marsh, J.; McNeill, A.; Lewis, S.; Coleman, T.; Bains, M.; Larwood, A.; Purdy, J.; Jones, L.L. Protecting children
from secondhand smoke: A mixed-methods feasibility study of a novel smoke-free homes intervention.
Pilot Feasibility Stud. 2016, 2, 53. [CrossRef] [PubMed]
21. Ratschen, E.; Thorley, R.; Jones, L.; Breton, M.O.; Cook, J.; McNeill, A.; Britton, J.; Coleman, T.; Lewis, S. A
randomised controlled trial of a complex intervention to reduce children’s exposure to secondhand smoke in
the home. Tob. Control. 2018, 27, 155–162. [CrossRef] [PubMed]
22. Renwick, C.; Wu, Q.; Breton, M.O.; Thorley, R.; Britton, J.; Lewis, S.; Ratschen, E.; Parrott, S. Cost-effectiveness
of a complex intervention to reduce children’s exposure to second-hand smoke in the home. BMC Public Health
2018, 18, 1252. [CrossRef]
23. Shearston, J.; Lee, L.; Eazor, J.; Meherally, S.; Park, S.H.; Vilcassim, M.R.; Weitzman, M.; Gordon, T.
Effects of exposure to direct and secondhand hookah and e-cigarette aerosols on ambient air quality and
cardiopulmonary health in adults and children: Protocol for a panel study. BMJ Open 2019, 9, e029490.
[CrossRef]
24. Rowa-Dewar, N.; Rooke, C.; Amos, A. Using e-cigarettes in the home to reduce smoking and secondhand
smoke: Disadvantaged parents’ accounts. Health Educ. Res. 2017, 32, 12–21. [CrossRef]
25. Scottish Government. Scottish Index of Multiple Deprivation 2016. Available online: https://www.gov.scot/
publications/scottish-index-multiple-deprivation-2016 (accessed on 17 August 2020).
26. Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
27. Scottish Government. Revaluation of the Family Nurse Partnership in Scotland. 2019. Available online: https:
//www.gov.scot/publications/revaluation-family-nurse-partnership-scotland/ (accessed on 17 August 2020).
28. Scottish Government. The Evaluation of the Family Nurse Partnership in Scotland: Phase 1 Report—Intake
and Early Pregnancy. 2011. Available online: https://www.gov.scot/publications/evaluation-family-
nurse-partnership-programme-scotland-phase-1-report-intake-early-pregnancy/pages/3/ (accessed on
17 August 2020).
Int. J. Environ. Res. Public Health 2020, 17, 7305 14 of 14
29. Larcombe, A.N. Early-life exposure to electronic cigarettes: Cause for concern. Lancet Respir. Med. 2019,
7, 985–992. [CrossRef]
30. Lewis, G.; Rowa-Dewar, N.; O’Donnell, R. Stigma and Smoking in the home: Parents’ accounts of using
nicotine replacement therapy to protect their children from second-hand smoke. Int. J. Environ. Res.
Public Health 2020, 17, 4345. [CrossRef]
31. Scottish Government. Achieving Excellence in Pharmaceutical Care: A Strategy for Scotland. 2017.
Available online: https://www.gov.scot/publications/achieving-excellence-pharmaceutical-care-strategy-
scotland/ (accessed on 17 August 2020).
32. Audit Scotland. Health Inequalities in Scotland. 2012. Available online: https://www.audit-scotland.gov.uk/
report/health-inequalities-in-scotland (accessed on 17 August 2020).
33. Semple, S.; Abidin, E.; Amos, A.; Hashim, Z.; Siddiqi, K.; Ismail, N.; On Behalf of the Participants of the
Smoke-Free Homes Workshop. (Kuala Lumpur, 7–9 May 2018). The Kuala Lumpur Charter on Smoke-Free
Homes. Available online: https://blogs.bmj.com/tc/2018/06/25/the-kuala-lumpur-charter-on-smoke-free-
homes (accessed on 17 August 2020).
34. O’Donnell, R.; Angus, K.; McCulloch, P.; Amos, A.; Greaves, L.; Semple, S. Fathers’ Views and Experiences of
Creating a Smoke-Free Home: A Scoping Review. Int. J. Environ. Res. Public Health 2019, 16, 5164. [CrossRef]
35. Apelberg, B.J.; Hepp, L.M.; Avila-Tang, E.; Gundel, L.; Hammond, S.K.; Hovell, M.F.; Hyland, A.; Klepeis, N.E.;
Madsen, C.C.; Navas-Acien, A.; et al. Environmental monitoring of secondhand smoke exposure. Tob. Control
2013, 22, 147–155. [CrossRef] [PubMed]
36. Evans-Polce, R.J.; Castaldelli-Maia, J.M.; Schomerus, G.; Evans-Lacko, S.E. The downside of tobacco control?
Smoking and self-stigma: A systematic review. Soc. Sci. Med. 2015, 145, 26–34. [CrossRef] [PubMed]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
